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PROBLEM TO BE SOLVED: To provide a photochromic 
material for a dosimeter using a photochromic compound usable 
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SOLUTION: This photochromic material is obtained by including 



at least a luminous element emitting light by exposure to 
radiations and a diarylethene compound represented by the 
following general formula (I). The photochromic material is 
composed so as to make an emission spectrum of the luminous 
element overlap with an absorption spectrum of a ring opening 
substance or a cyclized substance of the diarylethene 
compound. 
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* NOTICES * 

iTPO and NCXPX are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photochromic ingredient characterized by the absorption spectrum of the ring breakage object 
of the emission spectrum of this illuminant and this diaryl ethene compound or a ring closure object 
overlapping while containing at least the illuminant which emits light by the exposure of a radiation, and the 
diaryl ethene compound expressed with the following general formula (I). 
[Formula 1] 




(In the above-mentioned general formula (I), a radical Rl and a radical R2 express an alkyl group, a 
cycloalkyl radical, or an alkoxy group independently respectively.) A radical XI, a radical X2, a radical Yl, 
and a radical Y2 are [Formula 2] independently respectively. 

H>. ><>.>. >.}.}^ 

It expresses whether it is ******. A radical R3 expresses a hydrogen atom, the alkyl group which may be 
permuted, the aryl group which may be permuted, or the cycloalkyl radical which may be permuted. A 
radical R4 expresses a hydrogen atom, the alkyl group which may be permuted, or the cycloalkyl radical 
which may be permuted. Ring D expresses the aromatic series ring of five membered-rings which were 
formed with two carbon atoms combined with a radical XI , a radical Yl , and these and which may be 
permuted, or six membered-rings, and Ring E expresses the aromatic series ring of five membered-rings 
which were formed with two carbon atoms combined with a radical X2, a radical Y2, and these and which 
may be permuted, or six membered-rings. To Ring D and Ring E, the aromatic series ring of five 
membered-rings which may be permuted, or six membered-rings may condense further. 
[Claim 2] The photochromic ingredient according to claim 1 with which this diaryl ethene compound is 
characterized by what is expressed with the following general formula (1-1). 
[Formula 3] 

F 2 
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(In the above-mentioned general formula (1-1), a radical Rl 1 and a radical R12 express an alkyl group, a 
cycloalkyl radical, or an alkoxy group independently respectively.) Radical XI 1 and a radical X12 are 
[Formula 4] independently respectively. 

\— R„ \ \=0 \ \e 

/ V • / ° . / • / • / 

Expressing whether it is ******, a radical Yl 1 and a radical Y12 are [Formula 5] independently 
respectively. 

} . )-"" 

It expresses whether it is ******. A radical R17 and a radical R18 express respectively a hydrogen atom, the 
alkyl group which may be permuted, the aryl group which may be permuted, the hetero aryl group which 
may be permuted, or the cycloalkyl radical which may be permuted independently. A radical Yl 1 and/or a 
radical Y12 are [Formula 61. 

\ 



*16 



It comes out, and in a certain case, a radical R17 and/or a radical R18 may combine with a radical R16, and 
may form the aromatic series ring of five membered-rings or six membered-rings. A radical R13 expresses a 
hydrogen atom, the alkyl group which may be permuted, the aryl group which may be permuted, or the 
cycloalkyl radical which may be permuted. A radical R16 expresses respectively a hydrogen atom, the alkyl 
group which may be permuted, or the cycloalkyl radical which may be permuted independently. 
[Claim 3] The photochromic ingredient according to claim 1 with which this diaryl ethene compound is 
characterized by what is expressed with the following general formula (1-2). 
[Formula 7] 

c 2 



*25 ^xX: R 21 ^xXC R 26 



(In the above-mentioned general formula (1-2), a radical R21 and a radical R22 express an alkyl group, a 
cycloalkyl radical, or an alkoxy group independently respectively.) A radical Y21 and a radical Y22 are 
[Formula 8] independently respectively. 



Expressing whether it is ******, a radical X21 and a radical X22 are [Formula 9] independently 
respectively. 

/ • / 

It expresses whether it is ******. A radical R25 and a radical R26 express respectively a hydrogen atom, the 
alkyl group which may be permuted, the aryl group which may be permuted, the hetero aryl group which 
may be permuted, or the cycloalkyl radical which may be permuted independently. A radical X21 and/or a 
radical X22 are [Formula 10]. 
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It comes out, and in a certain case, a radical R25 and/or a radical R26 may combine with a radical R29, and 
may form the aromatic series ring of five membered-rings or six membered-rings. A radical R27 expresses a 
hydrogen atom, the alkyl group which may be permuted, the aryl group which may be permuted, or the 
cycloalkyl radical which may be permuted. A radical R29 expresses a hydrogen atom, the alkyl group which 
may be permuted, or the cycloalkyl radical which may be permuted. 

[Claim 4] A photochromic ingredient given in any 1 term of claims 1-3 characterized by this diaryl ethene 
compound being heat irreversibility. 

[Claim 5] A photochromic ingredient given in any 1 term of claims 1-4 characterized by the quantum yield 
of the ring opening reaction of this diaryl ethene compound being ten to three or less. 
[Claim 6] A photochromic ingredient given in any 1 term of claims 1-5 characterized by this emitter being 
an ultraviolet-rays luminescence fluorescent substance. 

[Claim 7] A photochromic ingredient given in any 1 term of claims 1 -6 characterized by being a constituent 
containing this illuminant and this diaryl ethene compound. 

[Claim 8] The photochromic ingredient according to claim 7 characterized by containing an ultraviolet ray 
absorbent further in this constituent. 

[Claim 9] A photochromic ingredient given in any 1 term of claims 1-6 characterized by being the layered 
product which has a layer containing the layer and this diaryl ethene compound containing this illuminant. 
[Claim 1 0] The color dosimeter characterized by being constituted by any 1 term of claims 1 -9 including the 
photochromic ingredient of a publication. 

[Claim 1 1] The color dosimeter according to claim 10 characterized by being a seal-like. 
[Claim 12] The color dosimeter according to claim 10 characterized by being a tag-like. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color dosimeter using the photochromic ingredient used 

suitable for radiation dosimetry, and this which can measure a dose simple. 

[0002] 

[Description of the Prior Art] Although radiation irradiation processing of an X-ray, a gamma ray, etc. is 
conventionally performed for the purpose of sterilization of a medical supply, it is carried out also to the 
blood for transftision in recent years for pathopoiesis prevention of graft versus host disease (GVHD) by 
transfusion. 

[0003] In order to investigate whether the radiation of an initial complement was irradiated by the irradiated 
object generally, the approach of making the indicator containing the matter irreversibly discolored with a 
radiation intermingled between irradiated objects, taking out after radiation irradiation, and checking by the 
discoloration is taken. 

[0004] For example, the thing using oxidation reduction coloring matter and polyvinyl chlorides, such as 
leuco coloring matter, as an indicator of the radappertization of a medical supply is put in practical use. This 
indicator is discolored when a dose is 5000Gy or more. However, since the amount of radiation irradiation 
to the blood for transfusion is usually about 1 5-50Gy, it cannot detect existence of an exposure. 
[0005] The radiation discoloration constituent which doped metals, such as calcium, to alkali halide, such as 
potassium chloride, is indicated by JP,2-201440,A as an indicator discolored by 15-50Gy radiation 
irradiation. However, generally, the weak thing was known by moisture and the halogenide of alkali metal 
was disadvantageous for use in a medical site with contacting [ much ] moisture. Moreover, there was a fault 
that a discoloration part tends to fade by ambient light, such as indoor light. 

[0006] Moreover, the dosimeter which becomes JP,2000-65932,A from the organic compound in which 
electronic receptiveness is shown with a radiation, and the electron-donative organic compound of 
coloration nature is indicated. However, it is known that the electron-donative organic substance currently 
indicated generally tends to receive effect in the impurity in moisture or air, and the dosimeter using this had 
the fault that preservation stability was low. Moreover, such an indicator cannot be decolorized and there is 
much what cannot carry out a reuse. 
[0007] 

[Problem(s) to be Solved by the Invention] From such a background, while radiation sensitivity is shown, it 
is proposed that handling uses an easy photochromic compound for a dosimeter. 

[0008] For example, the radiation induction display sheet which consists of a layered product which has the 
photochromic quantity molecular layer which induces the layer which contains in JP,2-216493,A the 
scintillator which emits fluorescence, and the fluorescence which this scintillator emits, and is discolored is 
indicated. However, maleic-acid anhydride system photochromic compounds, such as 2 indicated by this 
reference, 4, and 5 trimethyl thienyl maleic-acid anhydride, did not have the enough sensibility to a 
radiation, and in order that a maleic-acid anhydride part might hydrolyze with moisture, they had the fault 
that preservation stability was bad. 

[0009] Moreover, the dosimeter using the photochromic compound of heat irreversibility is indicated by 
JP,1 1-258348,A. According to this technique, it could measure correctly also with a low dose comparatively 
by using stability and a reversible photochromic compound thermally, but thickness needed to be increased 
considerably to measure the low dose of about 1 5-50Gy which is a general exposure to the blood for 
transfusion. 

[0010] This inventions are the dosimeter which used the photochromic compound, and its ingredient, can be 
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used without being influenced by the environment and also aim preservation stability at often offering a 

dosimeter detectable also with a low dose, and its ingredient. 

[0011] 

[Means for Solving the Problem] Wholeheartedly, as a result of examination, by using collectively the 
photochromic compound and the inorganic fluorescent substance which have a specific frame, this invention 
persons could use it suitably as an indicator which displays an exposure dose as change of a color by 
radiation irradiation, found out that an above-mentioned technical problem was solvable, and resulted in this 
invention. 

[0012] That is, the summary of this invention consists in the photochromic ingredient characterized by the 
absorption spectrum of the ring breakage object of the emission spectrum of this illuminant and this diaryl 
ethene compound or a ring closure object overlapping while containing at least the illuminant which emits 
light by the exposure of a radiation, and the diaryl ethene compound expressed with the following general 
formula (I). 
[0013] 

[Formula 1 1 ] 

w 




-«5S ( I ) 



[0014] (In the above-mentioned general formula (I), a radical Rl and a radical R2 express an alkyl group, a 
cycloalkyl radical, or an alkoxy group independently respectively.) A radical XI, a radical X2, a radical Yl, 
and a radical Y2 are [Formula 1 2] independently respectively. 



/ . / . / ^° . / ./-/•/-/ 



It expresses whether it is ******. A radical R3 expresses a hydrogen atom, the alkyl group which may be 
permuted, the aryl group which may be permuted, or the cycloalkyl radical which may be permuted. A 
radical R4 expresses a hydrogen atom, the alkyl group which may be permuted, or the cycloalkyl radical 
which may be permuted. Ring D expresses the aromatic series ring of five membered-rings which were 
formed with two carbon atoms combined with a radical XI, a radical Yl, and these and which may be 
permuted, or six membered-rings, and Ring E expresses the aromatic series ring of five membered-rings 
which were formed with two carbon atoms combined with a radical X2, a radical Y2, and these and which 
may be permuted, or six membered-rings. To Ring D and Ring E, the aromatic series ring of five 
membered-rings which may be permuted, or six membered-rings may condense further. 
[0015] Moreover, another summary of this invention consists in the color dosimeter characterized by being 
constituted including said photochromic ingredient. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail. 

(l)****ofa photochromic ingredient — the photochromic ingredient of this invention is first characterized 
by having at least the illuminant which emits light by the exposure of a radiation, and a diaryl ethene 
compound (photochromic compound). 

[0017] (1-1) The diaryl ethene compound in diaryl ethene compound this invention is a kind of the so-called 
photochromic compound which generates reversibly two kinds of isomers with which optical property 
differs by the exposure of light or a radiation (that is, between these isomers is converted mutually 
reversibly). 

[0018] Specifically, the diaryl ethene compound used by this invention is a compound expressed with the 

following general formula (I). 

[0019] 

[Formula 13] 
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. ( I ) 



[0020] In the above-mentioned general formula (I), a radical Rl and a radical R2 express an alkyl group, a 
cycloalkyl radical, or an alkoxy group independently respectively. 

[0021] A radical XI, a radical X2, a radical Yl, and a radical Y2 are [Formula 14] independently 
respectively. 




It expresses whether it is ****** 

[0022] A radical R3 expresses a hydrogen atom, the alkyl group which may be permuted, the aryl group 
which may be permuted, or the cycloalkyl radical which may be permuted. 

[0023] A radical R4 expresses a hydrogen atom, the alkyl group which may be permuted, or the cycloalkyl 
radical which may be permuted. 

[0024] Moreover, in the above-mentioned general formula (I), Ring D expresses the aromatic series ring of 
five membered-rings which were formed with two carbon atoms combined with a radical XI, a radical Yl, 
and these and which may be permuted, or six membered-rings. To Ring D, the aromatic series ring of five 
membered-rings which may be permuted, or six membered-rings may condense further. 
[0025] Furthermore, Ring E expresses the aromatic series ring of five membered-rings which were formed 
with two carbon atoms combined with a radical X2, a radical Y2, and these and which may be permuted, or 
six membered-rings. To Ring E, the aromatic series ring of five membered-rings which may be permuted, or 
six membered-rings may condense further. 

[0026] Although there is especially no limit in the substituent which Ring D and Ring E may have, each 
radical later mentioned preferably as radicals R13, R16-R18, R25-R27, and R29 is mentioned. 
[0027] In addition, when the aromatic series ring has condensed further to Ring D or Ring E, this condensed 
ring may have substituents, such as an alkenyl radical, an alkoxy group, an alkoxy alkoxy group, an allyloxy 
radical, an aryl group, an aryloxy group, a hetero aryl group, a halogen radical, a hydroxy group, a carboxyl 
group, a carbonyl group, a cyano group, and a nitro group, further. 

[0028] Specifically as a compound expressed with the above-mentioned general formula (I), the following 

general formula (1-1) or (1-2) the compound expressed is desirable. 

[0029] 

[Formula 15] 



[0030] In the above-mentioned general formula (1-1), a radical Rl 1 and a radical R12 express an alkyl 
group, a cycloalkyl radical, or an alkoxy group independently respectively. 
[0031] Moreover, radical XI 1 and a radical XI 2 are [Formula 16] independently respectively. 




. . . -tit* (I - l) 
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\ V° \=o \e 

/ . /V/ r 



Although it expresses whether it is ******, it is [Formula 17] especially. 




** — it is desirable. 

[0032] Furthermore, a radical Yl 1 and a radical Y12 are [Formula 18] independently respectively. 



It expresses whether it is ****** 

[0033] In addition, in each above-mentioned instantiation type, although a radical R13 expresses a hydrogen 
atom, the alkyl group which may be permuted, the aryl group which may be permuted, or the cycloalkyl 
radical which may be permuted, a hydrogen atom, the alkyl group which may be permuted, or the aryl group 
which may be permuted is desirable [ a radical ] especially. Moreover, a radical R16 expresses a hydrogen 
atom, the alkyl group which may be permuted, or the cycloalkyl radical which may be permuted. 
[0034] A radical R17 and a radical Rl 8 express respectively a hydrogen atom, the alkyl group which may be 
permuted, the aryl group which may be permuted, the hetero aryl group which may be permuted, or the 
cycloalkyl radical which may be permuted independently. 

[0035] When a radical R17 and a radical Rl 8 are an alkyl group, an aryl group, a hetero aryl group, or a 
cycloalkyl radical, as a substituent which these radicals may have, an alkenyl radical, an alkoxy group, an 
alkoxy alkoxy group, an allyloxy radical, an aryl group, a hetero aryl group, an aryloxy group, a halogen 
radical, a hydroxy group, a carboxyl group, a carbonyl group, a cyano group, a nitro group, etc. are 
mentioned. 

[0036] A radical Yl 1 and/or a radical Y12 are [Formula 19]. 



It comes out, and in a certain case, a radical R17 and/or a radical R18 may combine with a radical R16, and 
may form the aromatic series ring of five membered-rings or six membered-rings. 

[0037] As a substituent which this aromatic series ring may have, an alkenyl radical, an alkoxy group, an 
alkoxy alkoxy group, an allyloxy radical, an aryl group, an aryloxy group, a hetero aryl group, a halogen 
radical, a hydroxy group, a carboxyl group, a carbonyl group, a cyano group, a nitro group, etc. are 
mentioned. 



[0039] In the above-mentioned general formula (1-2), a radical R21 and a radical R22 express an alkyl 
group, a cycloalkyl radical, or an alkoxy group independently respectively. 
[0040] Moreover, a radical Y21 and a radical Y22 are [Formula 21] independently respectively. 




[0038] 

[Formula 20] 
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It expresses whether it is ******. 

[0041] Furthermore, a radical X21 and a radical X22 are [Formula 22] independently respectively. 



It expresses whether it is ******. 

[0042] Moreover, a radical R25 and a radical R26 express respectively a hydrogen atom, the alkyl group 
which may be permuted, the aryl group which may be permuted, the hetero aryl group which may be 
permuted, or the cycloalkyl radical which may be permuted independently. Here, a radical X21 and/or a 
radical X22 are [Formula 23]. 



It comes out, and in a certain case, a radical R25 and/or a radical R26 may combine with a radical R29, and 
may form the aromatic series ring of five membered-rings or six membered-rings. 

[0043] In addition, in each above-mentioned instantiation type, although a radical R27 expresses a hydrogen 
atom, the alkyl group which may be permuted, the aryl group which may be permuted, or the cycloalkyl 
radical which may be permuted, a hydrogen atom, the alkyl group which may be permuted, or the aryl group 
which may be permuted is desirable [ a radical ] especially. Moreover, a radical R29 expresses a hydrogen 
atom, the alkyl group which may be permuted, or the cycloalkyl radical which may be permuted. 
[0044] In said general formula (1-2), when radicals R25 and R26 are an alkyl group, an aryl group, a hetero 
aryl group, or a cycloalkyl radical, as a substituent which these radicals may have, an alkenyl radical, an 
alkoxy group, an alkoxy alkoxy group, an allyloxy radical, an aryl group, a hetero aryl group, an aryloxy 
group, a halogen radical, a hydroxy group, a carboxyl group, a carbonyl group, a cyano group, a nitro group, 
etc. are mentioned. 

[0045] Moreover, radicals X21 and X22 are the carbon atoms which have a substituent R29, and when this 
substituent R29, a radical R25, or a radical R26 joins together and it forms the ring of five membered-rings 
or six membered-rings, this ring may have substituents, such as an alkenyl radical, an alkoxy group, an 
alkoxy alkoxy group, an allyloxy radical, an aryl group, a hetero aryl group, an aryloxy group, a halogen 
radical, a hydroxy group, a carboxyl group, a carbonyl group, a cyano group, and a nitro group. 
[0046] When said general formula (1-1) and (1-2) radicals R13, R16, R27, and R29 which can be set are an 
alkyl group, an aryl group, or a cycloalkyl radical, as a substituent which these radicals may have, an alkenyl 
radical, an alkoxy group, an alkoxy alkoxy group, an allyloxy radical, an aryl group, a hetero aryl group, an 
aryloxy group, a halogen radical, a hydroxy group, a carboxyl group, a carbonyl group, a cyano group, a 
nitro group, etc. are mentioned. 

[0047] The example of the ring D in said general formula (I) and Ring E is shown below. 
[Formula 24] 
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[0048] 

[Formula 25] 




[0049] (In each above-mentioned instantiation type, the radical R13 is synonymous with the thing in said 

formula (1-1), and its radical R27 is synonymous with the thing in said general formula (1-2).) 

[0050] Also in these, the next substituent is desirable as the heterocycle containing radical XI 1 and the 

radical Yl 1 in the above-mentioned general formula (1-1), and heterocycle which contains a radical XI 2 and 

a radical Y12 in a list. 

[Formula 26] 
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[005 1 ] In each above-mentioned instantiation type, the benzene ring condensed in heterocycle is a ring 
formed when a radical R17 or a radical R18 combined with a radical R16. 

[0052] Moreover, as the heterocycle containing the radical X21 and radical Y21 in said general formula (I- 
2), and heterocycle which contains a radical X22 and a radical Y22 in a list, the next substituent is desirable. 



[0053] 

[Formula 27] 




[0054] In each above-mentioned instantiation type, the benzene ring condensed in heterocycle is a ring 
formed when a radical R25 or a radical R26 combined with a radical R29. 

[0055] Although the example of a compound expressed with said general formula (1-1) is shown below, this 
invention is not limited to these at all. 
[Formula 28] 
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[0056] 

[Formula 29] 
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[0058] 

[Formula 3 1 ] 
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[0059] 

[Formula 32] 
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[0060] 

[Formula 33] 
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[0061] The example of a compound expressed with said general formula (1-2) is shown below. 
[Formula 34] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/5/2006 



JP,2003-064353,A [DETAILED DESCRIPTION] 




[0062] 

[Formula 35] 
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[0063] 

[Formula 36] 
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H 5 C20- 



C2H 6 



H3CO 



H3CO 




[0064] 

[Formula 37] 
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[0065] 

[Formula 38] 



f 
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[0067] 

[Formula 40] 




[0068] 

[Formula 41] 
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[0070] 

[Formula 43] 
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[0071] 

[Formula 44] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/5/2006 



JP,2003-064353,A [DETAILED DESCRIPTION] 




[Formula 45] 



http :// www4. ipdl . ncipi . go . j p/cgi -bin/tranwebcgiejj e 



JP,2003-064353,A [DETAILED DESCRIPTION] 




[0073] 

[Formula 46] 
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[0074] Various kinds of photochromic compounds mentioned above can be suitably compounded using 
well-known technique. For example, it is compoundable with the technique suitably chosen from the 
publication of JP,9-241625,A etc. 

[0075] In addition, about the diaryl ethene compound in the photochromic ingredient of this invention, a 
kind chosen from the compound expressed with said general formula (I) may be used independently, and 
you may use combining two or more sorts. Two or more sorts may be chosen from any 1 group of the case 
of the latter, for example, the compound group expressed with said general formula (1-1), the compound 
group expressed with said general formula (1-2), and the other compound group, and you may use it from 
two or more groups, choosing one or more sorts each in these compound groups. Furthermore, a kind or two 
sorts or more of compounds chosen from the compound groups expressed with said general formula (I) and 
a kind of other arbitration or two sorts or more of compounds may be used together. 
[0076] Moreover, as for the diaryl ethene compound used by this invention, it is desirable that it is what 
shows heat irreversibility. In this invention, "heat irreversibility" shall mean that the half-life of the ring 
closure object in a 30-degree C environment is ten days or more. If a diaryl ethene compound does not show 
heat irreversibility, a ring closure object causes isomerization easily at a room temperature, and converts 
into a ring breakage object, since the discoloration condition produced by the exposure of a radiation may 
not be maintained at stability, when the photochromic ingredient of this invention is used for a color 
dosimeter, a dose cannot be measured correctly, but there is a possibility that fault may arise. 
[0077] Moreover, in order to avoid coloring by ambient light, such as indoor light, it is desirable that the 
quantum yield of ring opening reaction is ten to three or less. It is ten to five or less especially preferably ten 
to four or less more preferably. 

[0078] (1-2) If the emitter used by emitter this invention absorbs this and emits light when a radiation is 
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irradiated, especially the class will not be asked. There is especially no limit in the class of radiation which 
the emitter used by this invention absorbs, and various classes, such as ultraviolet rays, an X-ray, a gamma 
ray, alpha rays, beta rays, an electron ray, and a neutron beam, can be mentioned. As for the emitter used by 
this invention especially in view of the main applications of the color dosimeter with which the 
photochromic ingredient of this invention is used, it is desirable that it is what absorbs the radiation of a 10- 
5-10nm wavelength band, and produces luminescence. 

[0079] In the color dosimeter using the conventional photochromic compound, the dosimetry of the 
powerful radiation of penetrating power, such as a radiation of short wavelength especially a gamma ray, an 
X-ray, and a neutron beam, was more difficult than ultraviolet rays. However, in the photochromic 
ingredient of this invention, by using together the emitter which generally contains an atom with larger 
atomic weight than a diaryl ethene compound, it is possible to catch a radiation efficiently, and the 
isomerization of a diaryl ethene compound is promoted by energy transfer or an electronic transition from an 
emitter of an excitation state etc., and the sensibility to the radiation of a photochromic ingredient improves 
(sensitization). 

[0080] Although not especially limited about the class of light which the illuminant used by this invention 
emits, it is necessary to have the emission spectrum which overlaps the absorption spectrum of the ring 
breakage object of a diaryl ethene compound, or a ring closure object. Duplication in the emission spectrum 
of an illuminant and the absorption spectrum of a diaryl ethene compound was typically expressed to 
drawing 3 . 

[008 1 ] Especially, it has a luminescence peak to an ultraviolet-rays wavelength field, that is, it is desirable 
that it is the fluorescent substance (ultraviolet-rays luminescence fluorescent substance) considered that the 
level of excitation energy is higher than a diaryl ethene compound. It is desirable that it is what emits the 
light of a 10-400nm ultraviolet-rays wavelength band especially. Moreover, as for the emitter used by this 
invention, it is desirable that it is an inorganic compound. 

[0082] Moreover, the emitter used by this invention has high sensibility [ as opposed to a radiation in view 
of the meaning of the photochromic ingredient of this invention ], and it is desirable that the amount of 
luminescence is large enough. Especially, since an atom with the larger atomic number (pile atom) generally 
has the stronger susceptibility over a radiation, it is an emitter containing such a heavy atom, and what emits 
light by the exposure of a radiation can use it suitably. The emitter with which the atomic number contains 
the element of more than No. 19 is specifically desirable, and the emitter with which the atomic number 
contains the element of more than No. 37 especially is more desirable. 

[0083] As an example of the emitter used by this invention, 3calcium3(P04) 2andcalcium(F, CI) 2:Sb3+, 
3calcium3(P04) 2andcalcium(F, CI) 2:Sb3+, Mn2+, Srl0(PO4) 6C12:Eu2+, 10(Sr, calcium) (P04) 
6C12:Eu2+, Halo phosphoric acid salt fluorescent substances, such as 10(PO4) 6C12andnB203:Eu2+ and 10 
(Ba, calcium, Mg) (P04) 6C12:Eu2+, (Sr, calcium) Sr2P207:Sn2+, Ba2P207:Ti4+, 3(Sr, Mg) (P04) 
2:Sn2+, calcium3(P04) 2: T1+, 3(calcium, Zn) (P04) 2:T1+, Sr2P207:Eu2+, SrMgP207:Eu2+, Sr3(P04) 
2:Eu2+, 2SrO(s)and0.84P2O5-0.16B-2O3:Eu2+, LaP04:Ce3+, Tb3+, La2O3and0.2SiO2.0.9P2O5:Ce3+, 
Tb3+, Zn3(P04) 2: The acid chloride fluorescent substance with which Mn2+, 3(Sr, Mg) (P04) 2:Cu+, etc. 
do not get, Zn2Si04:Mn2+, CaSi03 :P b2+, Mn2+, 3(Ba, Sr, Mg) Si 207 :P b2+, (Ba, Mg, Zn) 3Si 207 :P 
b2+, BaSi 205 :P b2+, Sr2Si308and2SrC12:Eu2+, Ba3MgSi208:Eu2+, aluminum2Si208:Eu2+, 
Y2Si05:Ce3+, Tb3+, etc. are removed, and are. An acid chloride fluorescent substance, (Sr, Ba) CaW04, 
CaW04 :P b2+, the tungstate fluorescent substance of MgW04 grade, LiA102: Fe3+, BaA18013:Eu2+, 
BaMgA110O17:Eu2+, BaMgA110O17:Eu2+, Mn2+, Sr4aluminuml4025:Eu2+, SrMgA110O17:Eu2+, 
CeMgAll 1019:Tb3+, CeMgAl 1 1019, aluminum(Mg (Ce, Gd), Ba)l 1019, Y203andaluminum203:Tb3+, 
Aluminate fluorescent substances, such as Y3aluminum5012:Ce3+, other Y203:Eu3+, YV04: Eu3+, Y(P, 
V) 04:Eu3+, YV04:Dy3+, Cd2B205:Mn2+, SrB407:Eu2+, SrB407F:Eu2+, GdMgB5O10:Ce3+, Tb3+, 
6MgO-As205:Mn4+, 3.5MgO(s), 0.5MgF2andGeO2:Mn4+, MgGa204:Mn2+, ZnS:Ag, S:Ag (Zn, Cd), 
S:Cu (Zn, Cd), aluminum, ZnS:Ag, ZnS:Cu, aluminum, ZnS:Au, Cu and aluminum, CsI:Na, CsI:Tl, 
BaS04:Eu2+, Gd202S:Tb3+, La202S:Tb3+, Y202S:Tb3+, Y202S:Eu3+, LaOBr:Tb3+, LaOBr:Tm3+, 
BaFCl:Eu2+, BaFBr:Eu2+, HfP207, LiF, and Li2B407:Mn2+, CaF2:Mn2+, CaS04: Mn2+, CaS04:Dy3+, 
Mg2Si04:Tb3+, CaF2: Various emitters used as Eu2+, LiI:Eu2+, TlCl:Be, I, CsF and BaF2, Bi4germanium 
3012, K1:T1, CaW04, CdW04 grade, and a practical use fluorescent substance can be mentioned. In 
addition, these emitters can be suitably compounded using well-known technique. Since the element and the 
atomic number of more than No. 19 contain [ the atomic number which the many described above ] the 
element of more than No. 37, these emitters have the high sensibility to a radiation, and its amount of 
luminescence is also fully large. 
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[0084] Also especially in these, calcium3(P04) 2:T1+, 3(calcium, Zn) (P04) 2:T1+, SrMgP207:Eu2+, 
SrB407F:Eu2+, 3(Ba, Sr, Mg) Si 207 :P b2+, (Ba, Mg, Zn) 3Si 207 :P b2+, BaSi 205 :P b2+, 
aluminum2Si208:Eu2+, CeMgAl 1 1019, aluminum(Mg (Ce, Gd), Ba)l 1019, SrB407:Eu2+, (Sr, Ba) 
Ultraviolet-rays luminescence fluorescent substances, such as CsF, BaF2, BaS04:Eu2+, BaFCl:Eu2+, 
BaFBr:Eu2+, HfP207, and LiF, are desirable. In addition, the emitter represented by various above- 
mentioned fluorescent substances may be used independently, and may be used together two or more sorts. 
[0085] What has the luminous efficiency high as a fluorescent substance used for this invention over 
exposure light is desirable. When using it for the color dosimeter which is got blocked, for example, 
mentions the photochromic ingredient of this invention later, the thing to the stimulus by the light of 
wavelength to detect which has high luminous efficiency is desirable. Moreover, since the capacity for the 
one where the consistency of a fluorescent substance is higher to make light to detect thin is high, it is 
desirable. 

[0086] (1-3) The photochromic ingredient of combination this invention of a diaryl ethene compound and an 
emitter is characterized by the point which chooses and combines the diaryl ethene compound and emitter 
which were mentioned above so that some or all of an emission spectrum of an emitter may lap with the 
absorption spectrum of the ring breakage object of a diaryl ethene compound, or a ring closure object. Thus, 
since the isomerization of a diaryl ethene compound occurs and discolors with constituting when the 
photochromic ingredient of this invention is used for a color dosimeter, the electron of an illuminant will be 
in an excitation state and energy or an electron moves to the excitation state of a diaryl ethene compound 
from that excitation state by the exposure of a radiation, the irradiated radiation can be detected efficiently 
and it becomes possible to measure that dosage by high sensibility. 

[0087] For example, in order to produce efficiently the isomerization from a ring breakage object to the ring 
closure object of a diaryl ethene compound, a 10-400nm ultraviolet-rays wavelength band is desirable, 
therefore, the thing for which the emitter used in combination with this diaryl ethene compound mainly has 
a luminescence wavelength band in this ultraviolet-rays wavelength band — being desirable (namely, 
ultraviolet-rays luminescence fluorescent substance enumerated previously) — it will say. 
[0088] As for especially the emission spectrum of an illuminant and the absorption band containing the 
absorption maximum wavelength of the ring breakage object of a diaryl ethene compound, or a ring closure 
object, overlapping over the largest possible range is desirable. 

[0089] Moreover, as for the emission spectrum of an illuminant, it is desirable to overlap the absorption 
spectrum of the ring breakage object of a diaryl ethene compound. Since a radiation wavelength field 
usually has many compounds whose directions of having absorption, that the ring closure reaction has a 
quantum yield higher than ring opening reaction in many cases, and a ring closure object are dark colors 
from a ring breakage object as the reason as for a ring breakage object, it is mentioned that it is easier to 
detect contamination by generation of a ring closure object etc. 

[0090] In addition, the number of the emitters used for the photochromic ingredient of this invention may be 
one, or they may use two or more kinds together. Especially, when the absorption spectrum peak of a diaryl 
ethene compound is sharp, by using independently the emitter which has an emission spectrum near this 
peak wavelength, strong luminescence can be obtained in a specific wavelength field, and the detection 
sensitivity of a radiation can be raised. Moreover, if two or more emitters which present luminescence of a 
different wavelength field are used together when the absorption spectrum peak of a diaryl ethene 
compound is broadcloth, luminescence can be obtained in a broad wavelength field and it will become 
possible to detect a radiation efficiently. 

[0091] (2) Although there will be especially no limit if the photochromic ingredient of the mode of a 
photochromic ingredient and color dosimeter this invention is a mode to which an above-mentioned diaryl 
ethene compound and an above-mentioned illuminant act mutually, it is desirable to constitute especially as 
a layered product containing the layer containing the constituent containing an above-mentioned diaryl 
ethene compound and an above-mentioned illuminant or an above-mentioned diaryl ethene compound and 
the layer containing an illuminant. Here, the former constituent shall point out widely the solid-state and 
liquid which are contained where an above-mentioned diaryl ethene compound and an above-mentioned 
emitter are mixed. While dissolving or distributing an above-mentioned diaryl ethene compound, 
specifically, the solution/dispersion liquid of the diaryl ethene compound which distributed the illuminant, 
the resin constituent containing an above-mentioned diaryl ethene compound and an above-mentioned 
illuminant or the Plastic solid which mixed and created a solid diaryl ethene compound and a solid 
illuminant respectively, etc. is mentioned. 

[0092] The photochromic ingredient of this invention constituted as each above-mentioned mode is an 
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approach according to the mode, and can be used as a color dosimeter. Hereafter, the usage as the mode and 
color dosimeter of a photochromic ingredient of this invention is explained in detail for every mode. 
[0093] (2-1) The solution/dispersion liquid of the diaryl ethene compound which is one mode of a solution 
or the photochromic ingredient of dispersion-liquid this invention can be created by making an 
aforementioned solvent or an aforementioned dispersion medium distribute an above-mentioned emitter 
while making a solvent or a dispersion medium dissolve or distribute an above-mentioned diaryl ethene 
compound. 

[0094] If detection of the discoloration condition of the diaryl ethene compound based on radiation exposure 
is not barred when it is made to dissolve or distribute suitably and an above-mentioned diaryl ethene 
compound is used [ and ] as a color dosimeter as a solvent (dispersion medium), it will not be limited 
especially. Specifically, various kinds of organic solvents, such as chlorine-based solvents, such as ether 
system solvents, such as aliphatic series solvents, such as aromatic series system solvents, such as benzene 
and toluene, and a hexane, and a tetrahydrofiiran (THF), and chloroform, are mentioned. Especially, 
aromatic series system solvents, such as benzene and toluene, are desirable. 

[0095] While dissolving or distributing an above-mentioned diaryl ethene compound to the above- 
mentioned solvent (dispersion medium), an above-mentioned illuminant is distributed and the 
solution/dispersion liquid of a diaryl ethene compound are created. The addition of a diaryl ethene 
compound has the desirable range of 10-5 - 10 mol/1 to a solution or dispersion liquid, and the addition of an 
emitter has 0.5 - 100% of the weight of the desirable range to a solution or dispersion liquid. In addition, 
when distributing an above-mentioned diaryl ethene compound and an above-mentioned emitter, in order to 
make homogeneity distribute this in a solution or dispersion liquid, a well-known dispersant etc. may be 
made to own in part. 

[0096] In this way, it will become a color dosimeter if the created solution or dispersion liquid of a diaryl 
ethene compound is enclosed with the quartz cell which does not contain an impurity. If the created eel is 
exposed to a radiation, according to the dosage of a radiation, the color tone of a solution or dispersion 
liquid will change. The dosage of a radiation can be estimated by measuring this absorption, transparency, 
or a reflectance spectrum, and measuring the variation of an absorbance, permeability, or a reflection factor. 
[0097] (2-2) The resin constituent which is one mode of the photochromic ingredient of resin constituent 
this invention can be created by dissolving a diaryl ethene compound and an illuminant (a) above-mentioned 
[ for example, ] in a solvent (dispersion medium) with base resin (distribution), or carrying out the direct 
dissolution (distribution) of (b) above-mentioned a diaryl ethene compound and an illuminant to base resin. 
[0098] As base resin, if an above-mentioned diaryl ethene compound is dissolved or distributed suitably, it 
will not be limited especially. Specifically, acrylic resin, methacrylic resin, vinyl acetate resin, vinyl 
chloride resin, polyethylene resin, polypropylene resin, polystyrene resin, poly naphthalene resin, 
polycarbonate resin, polyethylene terephthalate resin, polyvinyl butyral resin, etc. are mentioned. 
[0099] If above-mentioned base resin is not dissolved or distributed suitably and it does not become the 
hindrance in the case of membrane formation processing as a solvent (dispersion medium) while dissolving 
or distributing an above-mentioned diaryl ethene compound suitably when creating by the technique of the 
above (a), it will not be limited especially. Specifically, various kinds of organic solvents, such as chlorine- 
based solvents, such as ether system solvents, such as aliphatic series solvents, such as aromatic series 
solvents, such as benzene and toluene, and a hexane, and THF, and chloroform, are mentioned. 
[0100] Continue, and add an above-mentioned emitter, it is made to make this solvent (dispersion medium) 
dissolve or distribute an above-mentioned diaryl ethene compound, and to distribute, and a resin constituent 
is created. The addition of a diaryl ethene compound has the desirable range of the 0.2 - 200 weight section 
to the base resin 100 weight section, the addition of an illuminant has the desirable range of the 1 - 2000 
weight section to the base resin 1 00 weight section, and its range of the 5 - 2000 weight section is more 
desirable. In addition, a well-known dispersant, an antioxidant, an oxygen trap agent, a plasticizer, etc. may 
be added. 

[0101] On the other hand, when based on the technique of the above (b), an above-mentioned diaryl ethene 
compound and an above-mentioned illuminant are directly scoured to above-mentioned base resin, it is 
crowded, and a resin constituent is created. 

[0102] In this way, it will become a color dosimeter if fabrication of the created resin constituent is carried 
out to the shape of a film, or cylindrical ** using well-known approaches, such as injection molding, and 
extrusion molding, the heat pressing method. When processing it in the shape of a film especially, 
membrane formation processing can be carried out using various well-known techniques, such as the cast 
method, a spin coat method, the bar coating-machine method, and pressure die casting. Although 
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membranous thickness will not be limited especially if it does not deviate from the meaning as a color 
dosimeter, its range of 0.01 -10mm is desirable. 

[0103] If the resin constituent by which fabrication was carried out is exposed to a radiation, a color tone 
will change according to the dosage of a radiation. The dosage of a radiation can be estimated by measuring 
this absorption, transparency, or a reflectance spectrum, and measuring the variation of an absorbance, 
permeability, or a reflection factor. 

[0104] (2-3) The Plastic solid which is one mode of the photochromic ingredient of Plastic solid this 
invention can be created by mixing an above-mentioned diaryl ethene compound and an above-mentioned 
emitter, compressing this mixture, and fabricating to the solid of a specific configuration. 
[0105] After specifically mixing a binder fully the illuminant powder which adjusted grain size to the 
median particle diameter of lOnm - about 50 micrometers, the above-mentioned diaryl ethene compound 
which adjusted grain size to the median particle diameter of lOnm - about 100 micrometers, and if needed, it 
presses so that a die may be filled up with mixed powder and it may become the pressure of IMPa-lGPa. If 
the median particle diameter of an illuminant is smaller than 1 Onm, since it will become the condensed 
powder, mixing with a diaryl ethene compound may not fully be made. On the other hand, when the median 
particle diameter exceeds 50 micrometers, there is a possibility that it may become difficult to maintain the 
configuration as a Plastic solid. 

[0106] Although it is usually lOnm - about 100 micrometers, if the median particle diameter of a diaryl 
ethene compound is the particle size which can enter the clearance between emitters, in addition, it is 
desirable. Therefore, it is lOnm - about 50 micrometers preferably. 

[0107] The binder to add will not be especially limited, if generally known as a binder used for inorganic 
powder. Specifically Sol-like matter, such as water-soluble matter, such as water glass, a silica sol, and 
alumina sol, Nitrocellulose besides inorganic system binders, such as various cement which causes a 
hydration reaction, cellulose acetate, ethyl cellulose, a polyvinyl butyral, and a line — polyester and 
polyvinyl acetate — A vinylidene-chloride- vinyl chloride copolymer, a vinyl chloride- vinyl acetate 
copolymer, Organic system binders of**, such as the poly saccharides, such as poly alkyl-(meta) acrylate, a 
polycarbonate, polyurethane, cellulose acetate butylate, polyvinyl alcohol, gelatin, and a dextrin, and gum 
arabic, are mentioned. 

[0108] The thing of the configuration of arbitration can be used for the configuration of a Plastic solid 
according to the configuration used as a color dosimeter. For example, in using a color dosimeter by plate- 
like, after filling up metal mold with mixed powder, it compresses using a 1 shaft making machine or a 2 
shaft making machine, and fabricates to plate-like. Moreover, in fabricating in a complicated configuration, 
after filling up the rubber die of a complicated configuration with mixed powder, it compresses using a 
hydrostatic-pressure press machine, and fabricates in a complicated configuration. As for the compression- 
moulding-pressure force, it is desirable to make it become the planar pressure of IMPa-lGPa. When a 
pressure is smaller than IMPa, since sufficient mechanical strength is not given, there is a possibility that a 
Plastic solid cannot maintain the configuration. On the other hand, if a pressure is larger than IGPa, the 
facility beyond the need may be needed for shaping, and excessive cost may start. 

[0109] The Plastic solid which consists of a sintered compact with high reinforcement can also be created by 
on the other hand sinking in or applying an above-mentioned diaryl ethene compound to the sintered 
compact which fabricated, calcinated and obtained illuminant powder. In this case, after fully mixing and 
pressing an above-mentioned binder the emitter powder adjusted to an above-mentioned grain size, and if 
needed, an above-mentioned diaryl ethene compound is infiltrated into the interior of the sintered compact 
of the porosity which calcinated the Plastic solid on the baking conditions suitable for the class of emitter, 
and applied the above-mentioned diaryl ethene compound to the front face of the obtained precise sintered 
compact, or was acquired. In case [ spreading and ] it sinks in, it carries out, after making a ****** solvent 
dissolve or distribute an above-mentioned diaryl ethene compound. Moreover, the baking conditions 
suitable for the class of emitter have the desirable conditions near the burning temperature adopted in case 
emitter powder is compounded, the holding time, and an ambient atmosphere. The class of an emitter 
presentation and luminescence ion adjusts 500-1900 degrees C and the holding time, and a desirable 
burning-temperature region adjusts an ambient atmosphere to an oxidizing atmosphere, reducing 
atmosphere, a sulfuration ambient atmosphere, etc. for for 10 minutes to 48 hours. 
[01 10] In this way, the Plastic solid fabricated by desired configurations, such as the shape of a film, a 
cylinder, and tabular, can be used as a color dosimeter as it is. If the created Plastic solid is exposed to a 
radiation, the color tone of a Plastic solid will change according to the dosage of a radiation. The dosage of a 
radiation can be estimated by measuring this absorption, transparency, or a reflectance spectrum, and 
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measuring the variation of an absorbance, permeability, or a reflection factor. 

[0111] (2-4) The layered product which is one mode of the photochromic ingredient of layered product this 
invention is characterized by having a layer containing an above-mentioned diaryl ethene compound, and a 
layer containing an emitter at least. 

[0112] Here, although the example of the lamination of the layered product which is one mode of the 
photochromic ingredient of this invention is explained using drawing 1 and drawing 2 , of course, it is not 
limited to these. In addition, each of drawing 1 and drawing 2 is the sectional views showing the example of 
the lamination of a layered product typically. 

[01 13] In the example of lamination shown in drawing 1 , the luminous layer 2 containing an above- 
mentioned illuminant is formed on a base material 1 , the photochromic layer 3 containing a further above- 
mentioned diaryl ethene compound is formed on this luminous layer 2, and a layered product 10 is created. 
Moreover, two layered products 10 created in this way are prepared, the field of each base material 1 is 
opposed mutually, two layered products 10 are stuck, and it pastes up, and is good also as one layered 
product (not shown). 

[01 14] base material V independently prepared while creating the layered product of lamination called a 
base material 1 , a luminous layer 2, and the photochromic layer 3 like the example shown in drawing 1 in 
the example of lamination shown in drawing 2 — luminous layer 2' is prepared farther upwards, and another 
layered product is created. The former photochromic layer 3 and latter luminous layer 2' are opposed 
mutually, these two layered products are stuck, it pastes up, and the new layered product 1 1 is created. 
[01 15] The quality of the material of a base material 1 and 1' will not be especially limited, if the stability of 
the configuration of the photochromic layer 3 cannot be secured to a luminous layer 2 and 2' list and the 
meaning of the color dosimeter of this invention is not spoiled. Specifically, what fabricated resin, such as 
polyester, such as cellulose acetate, cellulose propionate, a cellulose acetate butyrate, and polyethylene 
terephthalate, polystyrene, polymethylmethacrylate, a polyamide, polyimide, a vinyl chloride- vinyl acetate 
copolymer, and a polycarbonate, in the shape of a film, a baryta paper, resin coat paper, the usual paper, an 
aluminium alloy foil, etc. are mentioned. When using materials, such as a resin film and paper, light reflex 
nature matter, such as light absorption matter, such as carbon black, and a titanium dioxide, a calcium 
carbonate, is directly scoured for these materials, and may be made to mix in them beforehand also in these. 
[01 16] a luminous layer 2 and 2' — a suitable quantity of an emitter ~ a binder — mixing — this — an organic 
solvent - adding — the emitter coating liquid of suitable viscosity — preparing — this coating liquid — a 
knife coating machine, a roll coater, etc. ~ a base material 1 or 1' — it applies upwards and creates by 
making it dry. Moreover, plasticizers, such as dispersants, such as a phthalic acid and stearin acid, and 
triphenyl phosphate, a diethyl phthalate, may be added to this emitter coating liquid if needed. A binder will 
not be especially limited, if generally known as a binder of an emitter, concrete — nitrocellulose, cellulose 
acetate, ethyl cellulose, a polyvinyl butyral, and a line — the poly saccharides, such as polyester, polyvinyl 
acetate, a vinylidene-chloride-vinyl chloride copolymer, a vinyl chloride- vinyl acetate copolymer, poly 
alkyl-(meta) acrylate, a polycarbonate, polyurethane, cellulose acetate butylate, polyvinyl alcohol, gelatin, 
and a dextrin, gum arabic, etc. are mentioned. Moreover, an organic solvent will not be especially limited, if 
an emitter is distributed. For example, aromatic series system solvents, such as ester solvent, such as ketone 
solvent, such as ether system solvents, such as alcoholic solvent, such as ethanol, and the methylethyl ether, 
and a methyl ethyl ketone, butyl acetate, and ethyl acetate, and a xylene, etc. are mentioned. Generally as 
final weight of the emitter applied on a base material 1 or 1', 30 - 200 mg/cm2 is desirable. When there is an 
inclination for the sensibility of a dosimeter to fall in order for the susceptibility over a radiation to fall if 
spreading weight is less than 30 mg/cm2 and it exceeds 200 mg/cm2 conversely, since the susceptibility 
over a radiation is saturated, there is a possibility that improvement in the sensibility of a dosimeter may be 
reaching the ceiling. 

[01 17] If needed, the photochromic layer 3 dissolves a diaryl ethene compound in an organic solvent with 
base resin etc., and creates it by processing it in the shape of a film using well-known techniques, such as 
the cast method and a spin coat method. When using base resin, this base resin will not be especially limited, 
if a diaryl ethene compound is dissolved or distributed. Specifically, each base resin mentioned by the term 
of resin (2-2) constituents, such as polystyrene resin and polycarbonates, is mentioned. As a content of a 
diaryl ethene compound, 0.1 - 50 weight section is desirable to the base resin 100 weight section. An 
organic solvent will not be especially limited, if a diaryl ethene compound is dissolved or distributed and 
base resin is dissolved, what was specifically mentioned by the term of resin (2-2) constituents, such as 
toluene and THF, — any — although — it is mentioned. Moreover, a diaryl ethene compound may be directly 
scoured to base resin, it may be crowded, a well-known technique may be used conventionally [, such as an 
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extrusion-molding method and an injection molding method, ], and you may create by processing it in the 
shape of a film. As thickness of a layer, the range of 0.01 -10mm is desirable. 

[01 18] In addition, between a base material 1, V and a luminous layer 2, or 2\ a light reflex layer, a light 
absorption layer, or a metallic foil layer may be prepared if needed, in this case — beforehand — a base 
material 1 or V — a luminous layer 2 or 2' is formed by preparing the light reflex layer, the light absorption 
layer, or the metallic foil layer upwards, applying said emitter coating liquid and drying on this. 
[0119] Moreover, a protective coat may be formed in the field which touches a luminous layer 2 or the 
photochromic layer 3 of 2 f if needed. A protective coat Cellulosics, such as cellulose acetate, a 
nitrocellulose, and cellulose acetate butylate, A polyvinyl chloride, polyvinyl acetate, and vinyl chloride- 
vinyl acetate copolymer, A polycarbonate, a polyvinyl butyral, polymethylmethacrylate, By dissolving resin, 
such as a polyvinyl formal and polyurethane, in a solvent, preparing the protective coat coating liquid of 
suitable viscosity, and applying and drying on the luminous layer 2 which formed this previously, or T Or it 
forms by laminating bright films, such as the protective coat fabricated beforehand, for example, 
polyethylene terephthalate, polyethylene, a polyvinylidene chloride, and a polyamide, on the luminous layer 
2 formed previously or 2\ 

[0120] In addition, it is also possible to manufacture by the approach a luminous layer 2 or T differs from 
the manufacture approach mentioned above in this case, namely, this after forming the protective coat on the 
smooth support substrate beforehand and forming a luminous layer 2 or T on it — a protective coat — from 
this support substrate - exfoliating — a base material 1 or 1' — it imprints upwards. In the case of the 
lamination shown in drawing 2 , even if the emitter used for a luminous layer 2 and 2' is the same, they may 
differ. 

[0121] Moreover, in the lamination shown in drawing 2 , in order to enable it to check by looking and 
measure discoloration of the photochromic layer 3 accompanying radiation exposure from the outside of a 
layered product 1 1, it is desirable to use the transparent and colorless quality of the material at least for one 
side among a base material 1 and 1\ In that case, it is desirable to deal with the ultraviolet-rays prevention 
later mentioned to this transparence base material. 

[0122] As mentioned above, the lamination of the layered products 10 and 1 1 explained using drawing 1 and 
drawin g 2 each class (the illustrated base material 1 and Y — ) which did not pass for a strictly desirable 
example in addition which was mentioned above Countless lamination is theoretically possible a luminous 
layer 2, 2\ and by in addition to the photochromic layer 3, carrying out the laminating of a light reflex layer, 
a light absorption layer, a metallic foil layer, the protective layer, etc. in the combination and sequence of 
arbitration, and adding a new layer depending on the case. 

[0123] In this way, the created layered products 10 and 1 1 can be fabricated remaining as it is or if needed, 
and it can use as a color dosimeter. If the created layered products 10 and 1 1 are exposed to a radiation, a 
color tone will change according to the dosage of a radiation. The dosage of a radiation can be estimated by 
measuring this absorption, transparency, or a reflectance spectrum, and measuring the variation of an 
absorbance, permeability, or a reflection factor visually mechanically. 

[0124] In addition, between each class of the layered products 10 and 1 1 mentioned above cannot be pasted 
up, but each class can also be constituted disengageable. concrete — drawing 2 — lamination — setting — a 
luminous layer two — two — 1 — photochromic one — a layer — three — between — not pasting up — a ** — 
constituting ~ if-- a layered product — 1 1 — a base material — one — and — a luminous layer — two — from - 

- becoming — a part — a base material — one — 1 — and — a luminous layer — two — ' — from — becoming — a 
part — photochromic one — a layer — three — from -- becoming — a part — being separable — ******** . 
Since there is no need of measuring from the outside the discoloration condition of the configuration which 
takes out only the part which consists of a photochromic layer 3, and measures a discoloration condition, 
then the photochromic layer 3 which exists in the center of a layered product 1 1 after exposing all of these 
parts to a radiation, where a laminating is carried out, it becomes possible to be able to constitute sufficiently 
thickly a base material 1, T, and a luminous layer 2 and 2', as a result to raise the detection sensitivity of a 
radiation more. 

[0125] in addition, the operative condition of the photochromic ingredient of this invention mentioned above 

— while like, the constituent with which the energy transfer or the electronic transition from the illuminant 
excited by the radiation to a diaryl ethene compound is represented by - (2-1) (2-3) from an easy point is 
desirable, and from the ease of the handling when considering as the ease and color dosimeter of 
manufacture, a resin (2-2) constituent or (2-3) a Plastic solid is desirable. A resin (2-2) constituent is the 
most desirable. 

[01 26] The photochromic ingredient of this invention may be made to contain an ultraviolet ray absorbent 
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further. You may make it contain as one component of this constituent in the case of the constituent with 
which a photochromic ingredient is represented by aforementioned (2-1) - (2-3), and, specifically, an 
ultraviolet-rays cut layer may be prepared in the front face of the color dosimeter formed using this 
constituent. Moreover, when a photochromic ingredient is a layered product, an ultraviolet ray absorbent 
may be made to contain in which layer which constitutes this layered product, and the laminating of the 
ultraviolet-rays cut layer may be further carried out to the radiation incidence side for the detection in a 
layered product. 

[0127] As for an ultraviolet-rays cut layer, what cuts light with a wavelength of 10-450nm is desirable. In 
addition, in this invention, it means making preferably into 3% or less light transmittance of the this 
wavelength field "cuts" light with a wavelength of 10-450nm 5% or less. 

[0128] By preparing such a layer or making an ultraviolet ray absorbent contain, it is prevented that a 
compound reacts by the ultraviolet rays included in ambient light etc. in addition to the reaction by the 
ionizing radiation which should be detected, and the precision of dosage detection improves. 
[0129] In order to absorb with a wavelength [ the wavelength of 380nm - wavelength of about 450nm ] 
which are contained in ambient light light, it is desirable to use together the coloring matter which has 
absorption in this wavelength field, i.e., yellow coloring matter, although there is especially no limit in such 
coloring matter — for example, the product made from ORIENT Chemical industry — OIL YELLOW 3G and 
Neptune by BASF A.G. (TM) Gelb 075 and product made from BAYEL LTD MACROLEX YELLOW 6G 
etc. are mentioned. As for these coloring matter, it is desirable to the organic solvent from the use gestalt, or 
resin that they are concordance and cone dissolved resin. 

[0130] In order to prevent the effect on the dosage detection precision by ambient light, and performance 
degradation, some light of the wavelength field exceeding the wavelength of 450nm may also be cut. 
However, in order that this layer may color by cutting the light of a light wavelength field, there is a 
possibility of being hard that it may come to distinguish the color change for a display in a color dosimeter. 
It is desirable to prepare the layer which cuts more preferably the light which is the wavelength of 230- 
420nm in which the maximum absorption wavelength of a ring breakage object exists about many diaryl 
ethene system photochromic compounds. 

[0131] What is necessary is for there to be especially no limit in the formation approach of an ultraviolet- 
rays cut layer, and just to form suitably according to the gestalt of a color dosimeter. For example, the film 
which may form in a color dosimeter front face by applying, drying and stiffening the constituent containing 
a well-known ultraviolet ray absorbent, and contains an ultraviolet ray absorbent beforehand may be formed, 
and this may be stuck on a dosimeter front face. 

[0132] As the ultraviolet ray absorbent which an ultraviolet-rays cut layer is made to contain, and an 
ultraviolet ray absorbent made to contain in the constituent which is one gestalt of the photochromic 
ingredient of this invention, well-known compounds, such as a benzophenone system, a benzotriazol 
system, and an aryl ester system, are mentioned. 

[0133] concrete — for example, the BASF A.G. make — the product made from UVINUL D-49, Kemisorb 
[ by UVINUL D-50; Chemiprokasei ] 101 1, and Kemisorb 1 00 1 ; ADEKA AGASU Chemistry — MARK LA- 
51 and Sumisorb250 by MARKLA-31; Sumitomo Chemical Co., Ltd. — UVAby; Takemoto Fats-and-oils 
company 101; tiba special tee Sandouvor3206 of the product Tinuvin213, Tinuvin327, and Tinuvinl577 
made from KEMIKARUZU and Sandoz etc. is raised. 

[0134] As the formation approach of an ultraviolet-rays cut layer, it is marketing or the method of sticking 
the ultraviolet-rays cut film formed beforehand is also mentioned. 

[0135] As an ultraviolet-rays cut film, the film which applied, or scoured and was crowded in the polyimide 
film or the ultraviolet ray absorbent is raised. For example, Scotchtint by UVGard[ by Fuji Photo Film / Co., 
Ltd. / Co., Ltd. ];3 M company (TM) The super layers SCLARL150, SCLARL400, SCLARL600, and 
ULTRA600, MUSHIKU rear Eco RE80CLIS; the ultraviolet-rays cut film of marketing, such as the halo 
window-TK clearance by the Mitsubishi Chemical Polyester film company and BZA-50K, can be used. 
[0136] Moreover, an ultraviolet-rays cut film can also be suitably made by itself. A film is created by the 
well-known approach using binder resin and the constituent which added the oil solubility coloring matter 
(the above-mentioned yellow coloring matter) other than the ultraviolet ray absorbent of the above- 
mentioned publication suitably, and was obtained. It can create by applying this constituent after dissolving 
in a suitable solvent using well-known approaches, such as a bar coating machine and a die coating 
machine. Or oil solubility coloring matter is mixed suitably, and heat is applied, and it scours and is 
crowded to resin, and can do by binder resin, the ultraviolet ray absorbent, and processing it in the shape of 
a film with well-known techniques, such as an extrusion-molding machine. As binder resin, a polymethyl 
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methacrylate, polystyrene, a polycarbonate, polyethylene, polypropylene, a polyvinyl chloride, etc. are 
raised. As a content of an ultraviolet ray absorbent, 1 - 30% of the weight of solid content is desirable. 
[0137] What is necessary is just to choose oil solubility coloring matter from a commercial thing suitably 
including the compound mentioned above as yellow coloring matter. As an addition of this coloring matter, 
0.01 - 20% of the weight of solid content is desirable. 

[0138] If binder resin, an ultraviolet ray absorbent, oil solubility coloring matter, etc. are dissolved as a 
solvent, it is good anything. For example, propylene glycol system solvents, such as ketone solvent, such as 
aromatic series system solvents, such as ether system solvents, such as a tetrahydrofuran, and toluene, and a 
methyl ethyl ketone, methyl amyl ketone, and propylene-glycol-monomethyl-ether-2-acetate, etc. are raised. 

[0139] The thickness of an ultraviolet-rays cut film has the desirable range of 0.01 micrometers - about 500 
micrometers. 

[0140] Two or more kinds may use an ultraviolet ray absorbent and said yellow coloring matter, 
respectively, mixing. By using two or more kinds together, since the beam of light of the larger range is 
efficiently absorbable, it is desirable. 

[0141] When the photochromic ingredient of this invention is the constituent represented by aforementioned 
(2-1) - (2-3), an ultraviolet ray absorbent may be made to contain in this constituent as mentioned above. 
The compound described above as this ultraviolet ray absorbent as what is contained in an ultraviolet-rays 
cut layer, and the same compound are mentioned. 

[0142] As a degradation prevention means by ultraviolet rays in the color dosimeter of this invention, the 
method of preparing an ultraviolet-rays cut layer is more desirable. 

[0143] As (2-1) explained the color dosimeter of this invention, what enclosed a solution or dispersion 
liquid with the eel, the thing which fabricated in the configuration of a request of the resin constituent which 
explained by (2-2), the thing which fabricated the Plastic solid which explained by (2-3) in the desired 
configuration, or (2-4) a layered product is mentioned. Especially, from a viewpoint of the use to medical 
supplies, such as blood for transfiision, the thing of the shape of the shape of a tag using these and a seal is 
desirable. 

[0144] A eel, a moldings, etc. containing these photochromic ingredient are specifically stuck all over some 
of shape of a film, and tabular base materials, this base material is formed in the shape of a tag, and the 
approach of using by connecting to the blood bag for transfusion or a medical-application instrument is 
mentioned. A photochromic ingredient may be inserted between the base materials of two sheets, and this 
may be formed in the shape of a tag. Moreover, the supporters of a layered product (2-4) are formed in the 
shape of a tag, and the approach of using it similarly, connecting to a blood bag or a medical-application 
instrument is mentioned. What is necessary is for there to be especially no limit in the approach of tying up, 
and just to choose it as it suitably according to a blood bag or the configuration of medical-application 
anxiety. 

[0145] as a seal-like color dosimeter — the same — some or the whole surface of a base material — a 
photochromic ingredient — since — after preparing the becoming layer, or sticking a photochromic 
ingredient **** eel and a moldings and forming an adhesives layer or a binder layer in a rear face, the 
approach of sticking and using this for a blood bag or a medical-application instrument is mentioned. 
[0146] A photochromic ingredient may be inserted between the base materials of two sheets, and this may 
be formed in the shape of a seal. Moreover (2-4), an adhesives layer or a binder layer may be prepared in the 
rear face of the supporters of a layered product itself, and you may make it the shape of a seal. An adhesives 
layer and a binder layer may be formed by applying adhesives and a binder, and may use a commercial 
double-sided tape etc. 

[0147] Each of drawing 4 (I) - (III) is drawings showing the example of the color dosimeter of the shape of a 
seal which used the photochromic ingredient of this invention. (I) In each of -(III), (a) is the front view of a 
color dosimeter and (b) is a sectional view. 

[0148] The color dosimeter shown in drawing 4 (I) pastes up the photochromic ingredient 4 by **** 
between the protection-from-light nature base material 5 and transparence base material 5* of ultraviolet 
absorption nature, and is constituted. Moreover, an adhesives layer or a double-sided tape 6 is formed in the 
field which touches the photochromic ingredient 4 of the protection-from-light nature base material 5, and 
the field of the opposite side, and a this top is covered and protected with a releasing paper 7. At the time of 
use of a color dosimeter, a releasing paper 7 is exfoliated, an adhesives layer or a double-sided tape 6 is 
exposed, and it is used at it, sticking on the part of requests, such as clothes and goods. 
[0149] Instead of using transparence base material 5' of the ultraviolet absorption nature of drawing 4 (I), by 
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pasting up the bright film 8 of ultraviolet absorption nature on the protection-from-light nature base material 
5 from on the photochromic ingredient 4, the color dosimeter shown in drawing 4 (II) covers the 
photochromic ingredient 4, and is fixing it to the protection-from-light nature base material 5. The surface 
section of the protection-from-light nature base material 5 which the bright film 8 of ultraviolet absorption 
nature has not pasted up is applicable to entry of need matters, such as time and an identifier. 
[0150] In the configuration of drawing 4 (II), from the bright film 8 of ultraviolet absorption nature, the 
color dosimeter shown in drawing 4 (III) pastes up the protection-from-light nature base material 5 further, 
and attains strengthening. The area pellucida 9 containing opening or an ultraviolet ray absorbent is formed 
in the part located on the photochromic ingredient 4 of the protection-from-light nature base material 5, and 
the visibility at the time of contamination is raised to it. 

[0151] Drawing 5 shows the example of a tag-like color dosimeter. The tag-like color dosimeter 20 and 20' 
which were able to form the photochromic ingredient 4 of this invention turn up and attach a part in a part 
for the carrying handle of a blood bag 30, or attach it using (a sign 20), a string, etc. (sign 20'), or they are 
constituted so that it can carry out. 

[0152] Of course, the color dosimeter using the photochromic ingredient of this invention can be constituted 
as various gestalten in the range which is limited to neither the gestalt illustrated to above-mentioned 
drawing 4 and above-mentioned drawing 5 , nor the gestalt explained using these drawings, and does not 
deviate from the meaning of this invention. 
[0153] 

[Example] Next, although an example explains this invention still more concretely, this invention is not 
limited to the following examples, unless the summary is exceeded. 
[0154] - an example 1 — [Formula 47] 




. . . . ( 1 ) 



[0155] The above-mentioned diaryl ethene compound (photochromic compound.) The quantum yield of ring 
opening reaction is 1.3x10-2 (1). 0.02 g and 0.2g of polystyrene resin were dissolved in toluene 0.51g, and 
after adding and agitating 1 lO190.1g of CeMgAl(s) as an ultraviolet luminescence fluorescent substance 
(emitter), the white film of 0.5mm of thickness was created by the cast method. lOOGy irradiated the gamma 
ray by having made 60Co into the line source to the created film, and the absorption spectrum of the visible 
region before and behind an exposure was measured. In measurement, change of the absorbance in the 
wavelength of 600nm which is the maximum absorption wavelength of a compound (1) was measured using 
"Shimazu automatic spectrophotometer UV-3100PC" (Shimadzu Make). A result is shown in Table 1. 
[0156] - The ultraviolet luminescence fluorescent substance (emitter) CeMgAl 1 1019 of example 2 example 
1 was changed to SrB407:Eu2+, and also it experimented on the same conditions as an example 1. It is 
shown in Table 1 which mentions a result later. 

[0157] - On the base material which added example 3 ultraviolet luminescence fluorescent substance 
(illuminant) CeMgAl 1 1019 4g and polyvinyl-butyral 0.5g to ethanol 5ml, and formed aluminum foil as a 
reflecting plate on transparent polyethylene terephthalate after churning, the bar coating-machine method 
was used, spreading membrane formation was performed, and the luminous layer with a thickness of 0.1mm 
was formed. Furthermore, on it, the cast of 0.2g of polystyrene resin and the thing which dissolved the 
above-mentioned compound (1) (photochromic compound)0.02g in toluene was carried out, and the 
photochromic layer with a thickness of 0.3mm was formed. lOOGy irradiated the gamma ray by having 
made 60Co into the line source to the created film, and the absorption spectrum in the visible region of the 
photochromic layer before and behind an exposure was measured. It is shown in Table 1 which mentions 
absorbance change with a wavelength [ before and behind the exposure of a gamma ray ] of 600nm later. 
[0158] - The ultraviolet luminescence fluorescent substance (emitter) CeMgAl 1 1019 of example of 
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comparison 1 example 1 was removed, and also the film was created on the same conditions as an example 
1, and the same experiment as an example 1 was conducted. A result is shown in Table 1. 
[0159] - The ultraviolet luminescence fluorescent substance (emitter) CeMgAl 1 1019 of example of 
comparison 2 example 1 was changed to Hf02, and also the film was created on the same conditions as an 
example 1, and the same experiment as an example 1 was conducted. A result is shown in Table 1. 
[0160] - The ultraviolet luminescence fluorescent substance (emitter) CeMgAl 1 1019 of example of 
comparison 3 example 1 was changed to Bi 203, and also the film was created on the same conditions as an 
example 1, and the same experiment as an example 1 was conducted. A result is shown in Table 1. 
[0161] - The luminous layer containing the ultraviolet luminescence fluorescent substance (emitter) 
CeMgAl 1 1019 of example of comparison 4 example 3 was removed, and also the film was created on the 
same conditions as an example 3, and the same experiment as an example 1 was conducted. A result is 
shown in Table 1 . 

[0162] - The film was created by the cast method like the example 1 except having changed into four to six 
or less example, and the fluorescent substance which shows CeMgAl 1 1019 in Table 1 respectively. About 
these, the absorbance change in the wavelength of 600nm before and behind gamma irradiation was 
measured like the example 1 . The result is shown in Table 1 . 
[0163] 
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[0164] In Table 1 , it is thought that the detection sensitivity of a radiation (gamma ray) is high, so that the 
relative value (rightmost column) of absorbance variation is large. Since the relative value of the absorbance 
variation of the film (examples 1-6) containing the photochromic ingredient of this invention is larger than 
the relative value of the absorbance variation of the film (examples 1-4 of a comparison) which does not 
contain the photochromic ingredient of this invention, the film containing the photochromic ingredient of 
this invention is understood that the detection sensitivity of a radiation is high. 
[0165] Next, absorbance change of the sample by X-ray irradiation was investigated. 
- To the sample created in the example 7 example 1 , it is a product made from SOFTEX. When soft-X-ray 
irradiation equipment "SOFTEX M-80W a ** type" (50kV, 4mA) was used and the 45Gy X-ray was 
irradiated, the sample discolored blue. About the absorption spectrum of the sample before and behind an 
exposure, the absorbance change in the wavelength of 600nm was measured. A result is shown in Table 2. 
[0166] - When example 8 fluorescent substance was changed into BaFCl:Eu2+ from CeMgAl 1 1019, and 
also the sample was created like the example 1 and the X-ray was irradiated like the example 7, the sample 
discolored blue. About the absorption spectrum of the sample before and behind an exposure, the 
absorbance change in the wavelength of 600nm was measured. A result is shown in Table 2. In addition, this 
sample was not discolored also when a lOOGy X-ray was irradiated. 

[0167] - The sample was not discolored, when the example of comparison 5 photochromic compound was 
changed into the following compound (2), and also the sample was created like the example 7 and the X-ray 
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was irradiated like the example 7. About the absorption spectrum of the sample before and behind an 

exposure, the absorbance change in the wavelength of 600nm was measured. 

[0168] 

[Formula 48] 




(2) 



[0169] A result is shown in Table 2. In addition, absorbance change was not seen also when the sample 
using the above-mentioned compound (2) irradiated a lOOGy X-ray. 

[0170] - The X-ray was irradiated like the example 7 to the sample created in the example 1 of example of 
comparison 6 comparison. About the absorption spectrum of the sample before and behind an exposure, the 
absorbance change in the wavelength of 600nm was measured. A result is shown in Table 2. 
[0171] 



[Table 2] 
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[0172] As shown in Table 2, when the diaryl ethene compound shown in a general formula (I) was not used, 
the X-ray irradiation of the reinforcement of extent used for the blood for transfusion did not usually show 
discoloration. 



[0173] - an example 9 — [Formula 49] 




. . . (3) 



[0174] The above-mentioned diaryl ethene compound (3) (photochromic compound.) The quantum yield of 
ring opening reaction dissolved 1 .7x1 0-50. 02g and 0.2g of polystyrene resin in toluene 0.5 lg, and after it 
added and stirred 2+0. lg of BaFCl:Eu as an ultraviolet luminescence fluorescent substance (emitter), it 
created the white film of 0.3mm of thickness by the cast method. 

[0175] To the created film, using the same X-ray plant as an example 7, 15Gy irradiated the X-ray and the 
reflectance spectrum of the light wavelength field before and behind an exposure was measured. For 
measurement, the reflection factor in 645nm which is the maximum absorption wavelength of a compound 
(3) was measured using integral class attachment "ISR-3100 1 ' (Shimadzu Make). A result is shown in Table 
3. 

[0176] - Except not using BaFCl:Eu2+ which is example of comparison 7 fluorescent substance, the white 
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film was created like the example 9 and change of the reflection factor in the wavelength of 645nm was 

measured. A result is shown in the lower table 3. 

[0177] 



("Table 31 
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[0178] 

[Effect of the Invention] By using the emitter which emits the light of the wavelength range which combines 
with the diaryl ethene compound converted into a discoloration isomer, absorbs a radiation, and laps with 
the above-mentioned wavelength range by the optical exposure of specific wavelength according to the 
photochromic ingredient of this invention, and the color dosimeter using this, the irradiated radiation can be 
detected efficiently and it becomes possible to measure the dosage by high sensibility. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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U ZnS : Au, Cu. A 1 , Csl :Na, Cs 
I :TK B a S 0. : E u 2 \ G d 2 0 2 S : T b 3 \ 
L 32 O2 S : T b 3 \ Y2 0 2 S : T b 3 \ Y 2 O2 S : E 
u 3 \ L 3 OB r : T b 3 \ L a OB r : Tm 3 \ B 3 
F C 1 : E u 2 \ B 3 F B r : E u 2 \ H f PiOi, L 
i F, L hB.O, :Mn ! * > CaF^Mn", CaS 

0. : Mn 2 * , C a S 0. : Dy 3 \ Mg 2 S iO. : Tb 
3 \ C a F2 : E u 2 \ L i 1 : E u 2 \ T 1 C 1 : B 
e, U CsF, B a F;, Bi.GeiOe, Kl : T 

1, cawo,, cdwo.i?, mmwtwtLxm^^ 

[00 84] cnSO^-et^fK:, C 33 (POO 2 : 
Tl\ (Ca, Zn)i (P00 2 :Tl\ SrMg 
PiO- : Eu ! \ SrB.OrF : Eu\ (Ba, S 
r. Mg) !S iiO, : Pb" , (Ba. Mg, Zn) 3 
Si 2 07 :Pb 2 \ BaS hOs : Pb\ (Sr, B 
3) AhS IzOa : Eu 2 \ CeMgAlu 0,9, 

(C e, G d) (Mg, B 3) A 1 „ 0,9 , S r B 
Or : Eu ! \ CsF, BaFz, B a S 0. : E u 2 \ 
B a F C 1 : E u 2 \ BaFBr : Eu\ H f P 

2O7, Li Fmomnm3&tmft#iffi&L\,\ 
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[0085] *%wicmtz>mx&t LTii, mm* 

[0 0 8 6] (1 -3) is7V-Jlx.T>i\:-eiW)t%ft, 10 

h;KD-g|sx«:£a$^ s>7 'J-;i/xx v{b^j£>F*fJS 
fe-TSO^ fH««n/S:«»W«*S»*«(i:ttaf set 

[0087] i?7*)-)\'2.7-y{t&fa<Dmmfo 

1 0-4 00 n mQg^ttfiffitttfffS U\, =fco 

[0088] mm.<omt7,^ b^t. ^ru 

-;bxf Mb&^<D^ig<*XtiffliIf*0$*%i|M6£ 

[0089] tit. mm.<r>mt7,^ bMt. vrv 
Mfimmfc*. t> tifeTfe?>fb^*^^cDT\ bash*® 

[0 0 9 0] h^n5'y^t*»Kffl 
;U if- 2 Ktf— ^iSStcifi 
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7'J-;Ux-fyft^cD©iRx^^ h;i/tr-**^n- 

[00 9 1] (2) 7*h*o57*tfflOi«l:*7 
*»H07* h*0 5*y*tffltt» ±j$CD^7'J-;I/X 
{cWlft^tf, #T*fc, ±^os/*7'J-;l/x-r>ft^ 

ttottli. UttfWUi, ±.m(Dz/7V~)i3-7-y<t 

[0 0 9 2] ±»®&ffittfc LT«l£Snfc*Ht!l!©7 

7 * b i p ^ v tttmnmmxfiiv-mmtt lx<d 
[0093] (2-D mmxitftfum 
;i/xf vfc^<omm/immt, ±j&W7 v -;bx 

[009 4]®! (»tt«SD kbTfi, ±Mv>i?7V- 

)teTyfc&m*ftMfc®MWLWt^-£&%*><ox*& 

mmmm, r h^t Fp7^> (THF) fOx-r;V 

[0 0 9 5] ffit^OSSS (»»«) KWLT, ±a?©^ 
7 u -;l/xr yfk^*%»»«iH±iMR«-&5 k £ fe 
(c> ±iSO«Jttft:*»tt?-eT, ->*7'J-;l/X-f>{b^ 
1«JOJSfflt/»*«[«:ff*S-rSo ^7U-;Uxx>fb^ 
O^ftJStt, jS«Xtt»*fflK»LT 1 0" 5 ~ 1 Omo 

i / 1 <Dmmmt& u < , a>t»o»SMH4, »fsx« 

»tt«K»LT0. 5~ 1 0 0fi«%©fEBtf<ff$L 
±^^7U-;Ux7 : -y<b^RU ; lg^% 
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[0 0 9 6] Co LTfFfiK^ nfc ^7 'J-;l/Xryit^ 

zmfet, wing.. mmmy.its.m<Dmtmzmn 

[0 0 9 7] (2-2) gJflgfflfiJcft 
W±* (a) ±^(Di/7V-)lx.f-yit^R 

y<kim&ymf*£^- xylite (»f&) $ 

[0 0 9 8] ^-xmmtLXli, ±i£<Di?7V-)l<3. 

&\ #fci5g££n&i/\ mwmat, Ttvumm, * 20 
ztvmm, m&\£->imm, mtv-nnm, #u 

[0 0 9 9] buIB (a) ©^ffitefcOfWtt-S*^ $ 

ME, i-nn*;l/^OiM» 

[0100] iioM t±ao^7U-;i/x 

*SJ!inLiMR«-B-T, il»^M1-5„ ->*7<J- 
/Uxxyfk£%oi£ta»i, ^-xSJUi ooSfttttc 

WLT0. 2~2 0 0Sflg|5©IBH^H$L<, 

offiJtaa«, ^-7,mm 1 ooMsucttur 1 - 2 0 40 

0 0fiaSOttH^ff*L<, 5 ~ 2 0 0 0 SftgROlE 
[0 l 0 l] ffilE (b) 0^ffi»cJ:S«^«, ± 

[0102] coLxft&zftitmwBjsmit. 
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B4TSt>©T38:^ntf1#K:|BSSnftt>3y, 0. 01- 
1 OmmCO^H^W^Ll/^o 

[0 10 3] iS«ftiI«nfcl«IgffllK1«s%»»«»«:WK 

XttESf ^ogftafca-ffl-r 5 c i: (c J; 0 , fi&flt offt 
[0 104] (2-3) 

[0 10 5] Mftfltycli, tfi^ttg 1 0 nm~5 0 (im 
1 0 0 ii mn.mmi.WtWm. Lfc±tf>©^7 U -/l/Xf 1 
ft, S£:(»*£$ffi»7t« LlMPa-lGPaCff 

tc, v>'7 U -;i/xf yft^kcojg^+^tc^^ns 

</^§£tf&£ 0 -73, 5 0 /xm%ig;i3 

-So 

[0 10 6] S^y-zl/XT^ffc^D^tMltt, ii 
«10nm~100)i mnm.X3bZ>-h\ 58Jtf*OI«lfflt 

l± 1 0 n m~ 5 0 /i migT'fe5 0 

[0107] jfebp-rsig^aijti, ftaf&*Kffl^5ns 
is^sifc Lx-mctnznx^z&cDx&mi, mim 

c?&m-txyhm<Dmm&m-£tm<Dm. mitm. mm 

-b;l/P— X, x^;l/-b/l/D-X, 4?U tTx;U7f-7— 
;k I^'JxXf^ #UI¥Kirx;k JfiffctfxUr 
>-JIfkt:x;|/3jHiJv-, ffifbbfx;l/-ftiEtfx/l/3 
#Uv- ^'J7;l/+^- (p<^) 7^'JU-h, *u 
*-^-h, J^'J^U^y, -fe/l/P-X7-trr-h7 
7U-h, #Utfx;W7;UP-;k -tf^f-V, f+Xh 

vym<D#vitvi3Ub\ 7^¥73L.mm<Dm>m 
[0108] mm<mwt. tt^-mmatbx^m 
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mMBmcf£B?Z>o SJtMBEtHts 1 M P a ~ 1 G 

[0 10 9] -7a, «iWt«***»L«iabTf»fc* 
iStt{c±3#0»*7 'J -;Hf :/{fc£«j*£gXtt&*lrr 

MU£iB0Ml» 5 0 0~ l 9 0 0°C, ftfttilHi* 1 OtfH 

[oiio] lut7^m«« mm 
iS)$x«:K^x^ h^mmt. «&ytm, m 30 

>fl*Xfi5*f *©a{b«*n-j«r s c fc t «fc d , ttWiHl 
jt*» t set aw 5 0 

[0 111] (2-4) !Rff# 

4:*, '>ft<fcfe*r*-*ci:*ttfU:L 

TVS, 

[0 1 12] CCT\ *%WC7*h^a5>y^ttfiO 
H£»?&5»B{*©»»jS<D0I|*\ 0 1 RTSm 2 

i\ 4*5, Hifttfazttflftt,, mmw<r>mmm>m 

[0 1 1 3] 0 1 tc^t«MD0JT?&, £&f* 1 ±fc 
±$^7Bfc£^Wir3?g) 1 nJ12£Kt;)\ KfiftJB2± 

h*n5-y^H3*»ttT, »Hf* 1 0%fW§c S 
fc, C 3 LTfflS b/c««i* 1 0%2OffltU 

1 Offl^5^{Cfp]*^>-a-t)ti-r 2 OOUft 1 0 
^#LT-0(D««^ (0/T^-f) kL-T 
t«fcV 0 50 
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[oi i4] m2tc^tmmmmx'it, arn^tm 
i • iteitOT 2 ■ *»ttTgij0>ajif*£ma 

HU#cD7*h*Pi^*/i3£&^cQ?eft;f 2' 
t £5Vfc ipjM ^fc-er c ft 5> 2 o©«Jf $ 

[0 115] ^«P* 1 Rtf I' OttKti, fgftJf 2Rtf 
2 ' Mtffc 7 * V 5 p 5 "J tm 3 ©»£K©££tl*»« 

tt, IfflHzrt/n-x, 7W*ygH:;Up-x, K$i§ 
K-b^p-x, d?'jxfp>fU7>u-hfo#Ui 

;P5-9A£&?S!|aW&ftS«> Cft6©*Tfc, $ 

y, mtijfrisVk^tomMfflaWt. wxm<o\Lts 

[0 l 1 6] 5g7tS2SU'2 , li, »S*©«ft{*£*S 

^jwtg^u cftfc^ajssij^iniATjasftttje©^ 

^{c, ^Sfcjci;T7^m xx7u>KHo^ii(Sii 
aieftTc^toTftftif, *#K(Es?ft*v^ 0 ftftw 

'Jif^l/7f7-;k HWJxxf/K 
/I/-fHtlfr.;I/3d?UT-, #U7^+;l'- (^^) 7 
-X7-br- h77b- K #U Vfr.;|/7;l/P-;K -b" 

**St>OT*fttf, ^{cd^^ft&v^ ^ij^ti'x^y 
-;Hf07;UP-/H^Sifi, ><^;Ux^;l/x— r;H?<D 
x— r;U^m^> ^ f-;Uxf-;l/^ h y^iDt b 

uym<»i%mim®'mt>mft>t\z>o %nw 1 

IC30~2 00mg/cm ! «U\ {MiSft^3 
0mg/cm z £TlH]3i:, ttlW(c»rSi(Stt«MK 

2 0 0mg/cm 2 ^±|Hl§i:, *SOI«Sfc:W-r*«Stt 
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[0 117] 7*h^P57i'l3fi > <£SSKlEi;T^ 
I5fct7-r jl/Atffcini-r 5 c t fc <fc 0 mSf S 0 

U * h SSH, ( 2 - 2 ) 8JJBffliai&©JST**tf 

^ftO^at LXl*. ^-X«HB 1 0 OfiaSPfcttL 

to. i~5o nmumf* u\, ->*7 u 

h;nv, THFf, (2-2) ttMStfftoa-cytf 
fttcwhfe^tfeins, sfc, ->7u-;nf > 

italic C£fc±9fMiLT&<fcV\, BOffSfcLT 
fi, 0. 0 1 ~ 1 OmmOlGn^ffSU^ 20 
[0 118] &*5, $Hrf*lXtt 1' fc»3ttJi2Xtt2 ' 
tolfflfcfi, fcBfclS&TftEWJi, WEH^Hi^ 
flfSJi**Rtt , rfcJ:v\i coii^fctt, ^a6£ftfti 
Xtt l' ±fc3ttK»*» *»iWirt^H:a«6Ji*Rtt 

[0 1 19] Sfc, ?SftJl2Xfi2'07:* h?D5 v 

*;bn-X7*x-h7>U-hS?0-fe;l/n-x8Si» 30 
ft, #'J*ffce-rt>, *UBfI?td"x;k ttfktrx;l/-ff 
»trx;l/3*ijv-, !j?y*-4?*-b, #'Jtrx/l,7" 

5 Fft£©aiPJ7V>W»*, 5fee**bfc««Ji2XI4 
2'±(C7 5^-h-r5Ci:{ci0ffMf§o 40 
[0 12 0] f&fcBZXM^'tt, ± 

ft L fcSjg^ffi i: l±g& (c J: o TSfc-r* c £ t 

l£LT*$*» *©±{C?gftJf 2X»i2 , £JEfiELfc© 

<* i xt± r ±i:£ft5o e 2 fc*-r»#tj«o«£, 

[0 l 2 l] $fc, 02fc^-rJH*J8T?{i, «J*t^l®B 
£#5 7* h^u57^i30tM«H* l l ©WSP 50 
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fr£«KRtfttffl-C*S«fc$fc*3fci&K:s £8ft l R 
[0 l 2 2] 01 Ri;ia2*ffl^TWWUrcSW 

#10, i \<ommmt, *<*^t»su^tiar 

1\ »*W2. 2\ 7* h^P5 7^H3(C)!)Px, ft 

s*f«, &mmm, ummm) z&mvmfr 
imtscticx-iT, mmmiam&ommi&tffl&x 

[0 12 3] CoLTttfciEftfzmmftl 0, 
©$$, iSWi&EfcjEUTJKJBU *7-»*lti:U 

xm^zcttmzzo tt&ztxrcmmwi o. 1 is- 

-T^o COM, jiiSXtiSatX^ h/l/£9N£U » 

m jSii*x«Ett$og{LJK««Wfc, xaaii 
xwmt sett**)* MMmommzm&z z.tw 

[0 12 4] &fc\ ±a?Lfc««ft 10,11 O&HH 

2, 2'i:7;th^P5 7 7l3Wl^itflCi 
ric-rntf, ttWftl Hi> X«fi*l&Cf»)tH2^&ft 
SS15^i:, Sjfft l*RO ; |g7t«2 , ^P,*5g|5^i:, 7 

So otif> (D%m%±rfflB LrcvmxwMmimw, l 
LT^fem^i»s^fi!tt-rntf, «gfti 10* 

*K#ffi-T § 7 * h ^ P y 3 OgfetfffifcttSJfr 

6i^t5^i^«f\ ^#fti. r^fDta 

[0 12 5] ±j&Lfc*mn(D~7 1 h^P^-y^ 

«i4onsisg^o9 -s, ^^{cfc oae^nrc^ft 

& 5 ^7 'J -;l/xr vit&fa'W. x^;l/^-^i)X(i 
S^iiA^^T-fe5^^6ti, (2 - 1) ~ (2- 

3) cft*sn«ttMW«ff*L<, iiigo^a^, ik 

-2) ^fliffi^Xa (2-3) filt^ft*^* Ll/\ ft 

fc»Sbv^o«, (2-2) mmsm-e&Zo 

[0126] *f8W07 * h *7\n = >y ^ttSttfi, 
«*MSHR«»J*«f«Ha:Tt>fiii^ RftWlcti, 7*h 
^P~-y^^^tfif2 (2-1) ~ (2-3) tc^*$ 

nsfflfi)t^o^{c{±, mmimey 1 fiic^i: lt#w$ 



(32) 

61 

[0 12 7] mWfa±)-y bMlt. &g 1 0-4 5 0 nm 
Xs SSl 0-4 5 0nm<D)t£ T^j-y hf^J tit, 

mmmm<Ditmm%-ik 5 %wt> l < & 3 %wt 

[0 12 8] ci(DJ:d^«^tfcD, ^^Hxm 

[0 12 9] HitftK^ft^ Kg 3 8 0 nm-SS 
4 5 0 nrngScDft^TOTf 5fca6(C«\ ^ffifi^C 

x^hfb^III (tt) iyOILYELLOW 3G, BASFttiiNeptun 
e (TM) Gelb 075, BAYEL LTD© MACROLEX YELLOW 6G& 

mmfhn^o cnt><D&mte, =t<D^m^mt>^, 
[0130] mmmc^^mm^mmm^mm, Rif 

14tl^fk^K<-7ci6(c«, KS4 5 Onm^MSiSig 

-;l/Xf-y&7* h^PS-y^b^fcMU PUK*© 
«*M£fitf#ftlTSi&S2 3 0-42 OnmOM 
hfSH^S^^CtTbWSL^o 30 

[0131] mnm-y brnmrnfimcttizmmtez 

[0 13 2] hBtc^££tf£!S^«K 

[0 13 3] 9kWmc&, WAtf, BASFttSIUVINUL D-4 
9. UVINUL D-50;-5r5 7*D{toS («) UKemisorblOll. 
KemisorblOOl : 7fA • 7-#X{b^ (W) §¥MARK LA- 
51. MARKLA-31 ; \tM\t^ M) ^Sumisorb250 ; fr#«i 

m «*) ttSUVAioi ; ^x^>-wi/7^ ^5#;UX 

tti^Tinuvin213, Tinuvin327, Tinuvinl577, SandozCQS 
andouvor3206*if*^tfe>n5o 
[0 13 4] HJiOJg^ffifcLTtt, miS 

<7X HlM±^&*$LTfc^fc«WR#v h7-f^4 50 
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[0 1 3 5] mftffiti'y b74J]s2*bLXli. 

i»ftH*^tf ens, mxn, n±wM74frA cm 

ttSUVGard; 3 MttiiScotchtint (TM) 7,->\-\s<<\ 
— SCLARL150, SCLARL400, SCLARL600, ULTRA600. Li/ 
tV7-Eco RE80CLIS ; £Htf^'JxXf;l'7^M 
(tt) ttScDMD-7l'y F-T K?U7, BZA-50K& 

[0 13 6] Sfc, Sfi^MSfcy h7^A«iil:i§y-f 
*CkW*« 0 /Wif-|», ±EiB*W5lRfl.«(R 

Hi Lj»B1WM*»J8Bin»7 y ;Ui*«lc jqif * c T*? 

^bsiriijo^w«^ LTtis^o i~3o aa%# 

[0 13 7] MjgftfefKti, SfefejRt LTiJSELfdt 
fe*^!$)lP»i: LT«@0»CDO. 0 1-2 011%^* 

[0 13 8] ifflKfcUTtt/WV^-KMi, MHWRiR 

;l/*7 ^<f-;l/x-r;l/- 2 -7-b-r- h^©7Ptf U> 

[0 1 3 9] KttMfty h7-c;I/A<DJ?*«, 0. 0 1 
/x m~ 5 0 0 /i mSStDiEHAWf 
[0 14 0] *^«»iRSiJ J f'j!(llB»fefe3l5tt, ^ft^ft 

§ci:(cj;0, «fc0fi;^IBHOJ1fili%«!i*«fc<!»iRT** 

[0 14 1] *KW<07*h^D5<y^*f»*<, milB 

(2-D - (2-3) icttmztizm&vsx&zm 

[0 14 2] ^^fC 
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[0143] *wn<D±sy-m.mm$, (2 - 1 ) xm 
m l tc ct o ic , mmx.it ^wm^mc &a l k t <d 

(2-2) T>mwLfc®m®miZpfim<DBmci£ 
mtrzt>(D. (2-3) ?mwbrzmm*mm(Di&tt 
\cfSMLt^(o. mwz (2-4) mmw% at>mft> 

[0 1 4 4] af*Wt«, Ch67* hfB5vj'tt8 
0-»Xfi^iSKa!i#LT» 27'ttfcffMU 

nifiifflifiifS/^y v^mmmmmzmifwiz ct\c&<o 
mmtz-fi'&tfmfhnZo 2®.v>wtimfci* h7p 

it. (2-4) mm#<o3mm**<rvuc&t&L. mm 
[0145] ^-;i/«<D*7-^atti:LT{i, mm 

fc, SW)-S5X«£®fc:7* F^o5y^fflW5 20 

[0 14 6] 2ftOl«PIK7 : th^n57^^R 
Ln«->-^lcflSLTfeI^„ gjfc (2-4) 

a., mmi^&mizmftt zcticzm&Lx&z. 

[0 1 4 7] 04 ( I ) ~ (III) tifpinfc, *&m!<Z> 

cQ#iJ£7jrf0?£3 o (I ) ~ (III) ©g-^fcfc^ 
T\ (a) (i*7-«»at^IEfflH, (b) kk»?ffi0T' 

[0 1 4 8] 04 ( I ) fc^f *7-««Hi, 7* b 
7D57^tffl4 £ilfttt«« 5 JSttftRlRtt©^ 
S#5' fcOfflKRA/CSaLTflWtSttSo Sfc. 51* 




*iiiBt«7-esaiLT«ai-r«o #7-n«+e>$fflu$ 
fcti, nmm7zmffiLTmmimRitmmf—76Z 

[0 1 4 9] 0 4 (II) iC^ta^HSMHi, 0 4 
(I) 0«^«!»lRtt03WS« 5 ' £figffl-r3fltt>»> 

0?n?7 7tt*4 4 LT iBJlfittStf 5 lc®m L 
Ti/^o ^»iRtt©^7^^A8^#^4aTV^ 
^l/«14S*t5tDgffig|5{±, Btt*«M9«)&B*g 

[0150] 04 (no ic^tt] 7-mmmit. 04 
(id (nffimos^Ts mftmm.w&.<Dmw7 ■< 

O-CSSo i!fttt«#5CQ7* h7P5y7tt5f44±tC 

So 

[0 1 5 1] 05 a, z?tt<D* ; 7-mmst<Dm*7rs 

to *&W<07* h7P 5-y7*m4 7* 
##7-8fift2 0. 2 0' {*, ttM>y^3 0<D&-5 

«3l*ffl^Ttt>)tttt;fct> (^2 0' ) -T5Cli:^T' 

[0 1 5 2] im s *wm-7* h?uz.y?ttn*m 
^rcx^-mmmt, ±$00 4 0 5 fcH^tfcjg 

mtzmmt Lxmm-^ctt^mxh^o 

[0 l 5 3] 

[0 l 5 4] •HJS0IJ1 
[ft 4 7] 



( l ) 



[0155] ±13^*7 U -;Ht yffc^ft (7 * h 7 p 50 5 >y 7 ft^o BB«S*£OM^iR*« 1 . 3 x 1 0 2 ) 
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(1) 0. 0 2 gRXf$VX1-ls>®m0. 2g£h 
;l/x>0. 5 1 gfciSSPU mftftKMXW (Jgfttt) 
fcLTC eMg A 1 u 0.. 0. 1 g^P^M^Lfd^ 
**Zh&lc£K>mmo. 5mmOafi7^;l/L5:M 

y«* 1 0 0 G yBWf U 88Wflaa©BHB««0!»iR7, 

uv-3ioopcj cm) mmremm) zm\<\ 
{t&to ( i ) «a^iix&g-efe§iSS6 0 0 n mfcfc 

[0156] -mmm2 

-mm i co^^Tt^Tt* (swm c e m g a i ., o 

uSSrB.Oz : E u 2 ' fctftfcfcflfitt, HM'J 1 tWM 

CO 1 5 7] -HjSSfl?lj3 
g^ftltftf* (fgftft) CeMgAI,, 0» 4gt 

im L-cmnm, mw%x >jifi/yfi/7^i/-h ±tc 

-Mffl^TM«ff4l\ S?0. 1 mm<D^ft 
■^MLfto M(c^(D±(c, ^UXf-UyfJfliO. 2 
g, ±SBfc£fel (1) (7* ^a5-y^Mt£tl) 0. 
0 2 g%h/Ux>{Cfgfg£tffc&©£* + XbLT, J9 
$0. 3mmC07* h ^ P 5 -y ^Jl£ffMLfc„ {fl&L 
£7i-;UAfC*fLT, 60 Co^ItLTyi^lOO 
G y mM U !Muf£©7 * h * D = >y ^«©RlSiB« 
fC:fctt5M7^7 WUfcSKLfc. y SKDBBfcflflfck: 
*5ttS&§6 0 0 nmiD^a^fb^^rSg 1 (C^ 

fo 



10 



20 



ttffl 2003-64353 
66 

[0 15 8] -J:b©0IJl 
H»J 1 ©^ftfgftigftf* mftm CeMgAl.,0 
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